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DETAILED ACTION 

1 . Applicants' arguments, filed October 30.2008, have been fully considered and 
they are deemed to be persuasive in-part. In light of recent court decisions, a new 
rejection is applied. The following rejections are either reiterated or newly applied. 
They constitute the complete set presently being applied to the instant application. 

Status of the Claims 

Claims 1-17 and 22-25 are under examination. 
Claims 18-21 are withdrawn. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

3. Claims 1-17 and 22-25 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Instant claims 1-17, 24 and 25 are drawn to a method of predicting an amino acid 
sequence that folds into a specified 3D structure. However, as the method does not 
recite a physical transformation of matter, the method must be tied to a machine to be 
patentable subject matter (For further explanation see, In Re Bilski (No. 2007-10030, 
decided 10/30/2008)). In the instant case, the claimed method steps are not tied to a 
machine, and thus are non-statutory. 
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Instant claims 1-17 and 22-25 are drawn to a process involving the judicial 
exception of a computational algorithm. Claims drawn to a judicial exception is non- 
statutory unless the claims include a practical application of that judicial exception as 
evidenced by a physical transformation of matter, or if the claimed invention recites a 
useful, tangible and concrete final result. In the instant claims, there is no physical 
transformation by the claimed invention, thus the Examiner must determine if the instant 
claims produce a useful, tangible, and concrete final result. See MPEP 2106. 

The instant claims do not require a tangible final result. A tangible final result 
requires that the claim must set forth a practical application of the mathematical 
algorithm to produce a real-world result. The instant claims end with a step of 
outputting a computer output. However, a outputting does not necessarily mean that 
the output is communicated to the outside world. For example, the computer output 
could be in the form of a carrier wave. A carrier wave is not a tangible final result. 
Thus, the instant claims do not require a tangible final result. Examples of amendments 
to overcome this rejection include amending the claims to identify/recite a concrete 
result and to recite that the result is outputted to a display or to a user or outputted in a 
user readable format. However, applicant is reminded that any amendment must be 
fully supported and enabled by the originally filed disclosure. 

Response to Arguments 

4. Applicants have amended the instant claims to recite outputting a computer 
output. However as stated above, outputting may also encompasses carrier waves or 
outputting to another computer without communication to the outside world. Thus, the 



Application/Control Number: 09/718,425 Page 4 

Art Unit: 1631 

instant claims do not have a practical application as evidenced by a useful, tangible, 
and concrete result. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1-5, 9-17, 22, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dahiyat et al. (Protein Science (1996) Volume 5, pages 895-903) in 
view of Herzyk et al. (Proteins) Volume 17, pages 310-324). 

The instant claims are drawn to a method of predicting an amino acid sequence 
by providing a coordinate set representing the backbone of a 3D structure, constructing 
a reduced virtual representation for the 3D structure, determining the amino acid 
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positions along the 3D structure, constructing an initial amino acid sequence, randomly 
selecting one or more positions along the sequence and applying a Monte-Carlo 
simulation, and expanding the reduced representation. 

Regarding claims 1-5, 9-17, 22 and 23, Dahiyat et al. teaches protein design 
automation. Specifically they teach "We have conceived and implemented a cyclical 
protein design strategy that couples theory, computation, and experimental testing. The 
combinatorially large number of possible sequences and the incomplete understanding 
of the factors that control protein structure are the primary obstacles in protein design. 
Our protein design automation algorithm objectively predicts protein sequences likely to 
achieve a desired fold. Using a rotamer description of the side chains, we implanted a 
fast discrete search algorithm base on the Dead End Elimination Theorem to rapidly find 
the globally optimal sequence in its optimal geometry from the vast number of possible 
solutions. Rotamer sequences were scored for steric complementarity using a van der 
Waals potential. A Monte Carlo search was then executed, starting at the optimal 
sequence in order to find other high-scoring sequences. As a test of the design 
methodology, a high scoring sequences were found for the buried hybrophobic residues 
of a homodimeric coiled coil base on GCN4-p1 . The corresponding peptides were 
synthesized and characterized by DC spectroscopy and size exclusion chromatography. 
... A quantitative structure activity relation analysis was performed on the designed 
peptides, and a significant correlation was found with surface area burial. Incorporation 
of the buried surface area potential in the scoring of sequences greatly improved the 
correlation between predicted and measured stabilities and demonstrated experimental 
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feedback in a complete design cycle." (Abstract). Specifically, Dahiyat also teaches 
that the PDA side-chain selection algorithm requires as input a backbone structure 
defining the desired fold. Also taught is that "using a rotamer description of side chains, 
an optimal sequence for a backbone can be found by screening all possible sequences 
of rotamers, where each backbone position can be occupied by each amino acid and all 
its possible rotameric states." (page 896). (This corresponds to steps (a) through (d) of 
claim 1.) Also taught is "following DEE optimization, a rank-ordered list of sequences is 
generated by a Monte Carlo search in the neighborhood of the DEE solution. . . random 
position are changed to other rotamers, and the new energy is calculated. If the new 
sequence energy meets the Boltzmann criteria for acceptance, it is used as the starting 
point for another jump. . . after a predetermined number of jumps, the best scoring 
sequences are output as a rank-ordered list." (Page 897). (This corresponds to step (e) 
of claim 1 .) Also taught is that simpler structure measure, such as buried atoms, were 
used to resolve the structure of the amino acid, (page 899). (This corresponds to step (f) 
of claim 1 .) Dahiyat et al. also teach using hydrophobic and hydrophilic positions to 
determine the structure (page 897). In regards to claims 10 and 1 1 , since all positions 
are selected from the entire group of amino acids, Dahiyat et al. discloses the limitations 
of these claims. In regard to claim 23, Dahiyat et al. teaches using a computational 
method that would require use of a computer with an input apparatus, multiple 
memories, and a processor (page 901, right column). 

However, Dahiyat et al. does not teach representing a protein wherein each 
amino acid has a backbone portion and side chain portion, where the backbone portion 
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is represented by a single sphere and the side chain of each amino acid is represented 
by one to two additional spheres. 

Regarding claim 1 , Herzyk et al. teach representing (i.e. a computer output) a 
protein wherein each amino acid has a backbone portion and side chain portion, where 
the backbone portion is represented by a single sphere and the side chain of each 
amino acid is represented by one to two additional spheres. (Abstract; page 312 and 
throughout. See also specification at page 9, lines 3-12). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Dahiyat et al. and Herzyk et al. One of ordinary 
skill in the art could have taken the data of Dahiyat et al. and represented that data in 
the teachings of Herzyk et al. One of ordinary skill in the art could have combined the 
elements as claimed by known methods with no change in their respective functions. 
Furthermore, the combination would have yielded predictable results to one of ordinary 
skill in the art at the time of the invention. 
Response to Arguments 

7. Applicants have responded by stating that the TSM test has not been discarded 
completely. The Examiner agrees that the TSM test has not been discarded; however it 
is only one test among many that may be used to show obviousness. In other words, 
the TSM test is not required to show obviousness. In the instant case, the claimed 
invention is obvious because elements as taught by the references are not changed and 
the combination would yield a predictable result. The invention is obvious not merely 
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because it could have been modified, but because the combination yields a predictable 
result to one of ordinary skill in the art. 

Applicants also state that the references do not teach where there is a change in 
low resolution to high resolution as recited in part (f) of claim 1 . However, part (f) of 
claim 1 has no recitation of resolutions. Thus, this limitation cannot be used to 
distinguish the claimed invention from the prior art. 

Applicants also state that their method does not use the dead-end elimination 
algorithm. However, this limitation is not in the claims and cannot be used to distinguish 
it from the prior art. Read broadly, the instant claims may include the dead-end 
elimination algorithm. 

Applicants also state that the method by Dahiyat et al. would yield only a low 
resolution structure. However, as stated before, the instant claims do not recite any 
limitations regarding the resolution of the claimed invention. Read broadly, them 
combination of Dahiyat et al. and Herzyk et al. teaches the limitations of the instant 
claims. 

8. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dahiyat et al. (Protein Science (1996) Volume 5, pages 895-903) in view of Herzyk et al. 
(Proteins) Volume 17, pages 310-324) as applied to claims 1-5, 9-17, 22 and 23 above, 
and further in view of Hurley et al. (JMB Vol. 224, 1992, pages 1143-1159). 
Dahiyat et al. and Herzyk et al. are applied as above. 
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However, neither Dahiyat et al. nor Herzyk et al. teaches that the solvent is 
substantially water. 

Regarding claims 6-8, Hurley et al. teaches design and structural analysis of 
alternative hydrophobic core packing arrangements in bacteriophase T4 lysozyme. 
Particularly, they teach, "in order to calculate stability changes in aqueous solution, the 
changes in free energies of transfer of the folded and unfolded states between water 
and vacuum must be obtained." (Page 1 146). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teaching of Dahiyat et al., Herzyk et al., and those of Hurley et 
al. As Hurley et al. teach, it would have been obvious to determine the structure of an 
amino acid in water because it would have allowed for the calculation of stability 
change. Also, water would have been a common solvent for the amino acid structures 
to be found in naturally, and therefore would have been obvious to use as it would have 
allowed for the closest approximation to nature. Furthermore, water would have been 
obvious solvent due to its neutral pH, low cost, and easy availability. 
Response to Arguments 

9. Applicants have responded to his rejection by relying on their response to 
Dahiyat et al. and Herzykl et al. Please see above for the examiner's response. 



Withdrawn Rejections 
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10. Applicant's arguments and amendments, filed October 30, 2008, with respect to 
the rejections made under 35 U.S.C. §112 1 st and 2 nd Paragraph have been fully 
considered and are persuasive. These rejections have been withdrawn. 
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